The human serotonin transporter (hSERT) gene is a promising candidate for mediating the genetic susceptibility for various psychiatric conditions such as mood The novel allele in the human serotonin transporter gene promoter region (5-HTTLPR) was first discovered in a Jewish family from Libya during an association study involving this polymorphism and was denoted LJ (Libyan-Jewish). Figure 1 shows the segregation of 5-HTTLPR alleles in the family. The LJ allele which has a slightly higher molecular weight than the L allele is present in a homozygote state in the mother and in a heterozygote state in the daughter. In order to estimate the frequency of this allele, several Jewish populations of different ethnic origin were genotyped (Table  1) . It can be seen that the LJ allele has an allelic frequency of 2% and heterozygote frequency of 4% in 140 
The human serotonin transporter (hSERT) gene is a promising candidate for mediating the genetic susceptibility for various psychiatric conditions such as mood 1 and obsessive-compulsive disorders. 2 Two polymorphic sites in this gene attracted much interest: a VNTR of 17-bp repeats in intron two, 3 and an insertion/deletion in the 5′-flanking promoter region (5-HTT gene-linked polymorphic region-5-HTTLPR) 4 creating a short (S) and a long (L) allele. The 5-HTTLPR polymorphism is situated in a GC-rich region composed of 20-23 bp repeating units. The S and L alleles have 14 and 16 repeatelements respectively. Positive associations of the 5-HTTLPR polymorphism with mood disorders, 5 anxietyrelated personality traits, 6 autism 7 and late-onset Alzheimer's 8 disease have been published, although some non replications were also reported.
9,10 Here we report a novel allele (termed LJ) in the 5-HTTLPR site. This allele is longer than the L allele by 43 bp, has 18 repeat units and contains two copies of the insertion/deletion sequence arranged in tandem. The LJ allele was found in individuals of Libyan and Tunisian Jewish origin but not in Moroccan or Ashkenazi Jews.
The novel allele in the human serotonin transporter gene promoter region (5-HTTLPR) was first discovered in a Jewish family from Libya during an association study involving this polymorphism and was denoted LJ (Libyan-Jewish). Figure 1 shows the segregation of 5-HTTLPR alleles in the family. The LJ allele which has a slightly higher molecular weight than the L allele is present in a homozygote state in the mother and in a heterozygote state in the daughter. In order to estimate the frequency of this allele, several Jewish populations of different ethnic origin were genotyped (Table  1) . It can be seen that the LJ allele has an allelic frequency of 2% and heterozygote frequency of 4% in 140 Libyan Jewish individuals and a lower frequency in Tunisian Jews (allelic frequency 0.5%; heterozygote frequency 1%). The allele was not found in 103 Moroccan or 114 Ashkenazi Jews. The LJ allele was sequenced, and its structure is depicted in Figure 2 . The LJ allele is composed of 18 repeat units as compared with 16 and 14 units of the long and the short alleles respectively. Repeat units 9-10 are the exact duplication of repeats 7-8 which constitute the insertion/deletion segment characteristic of the L allele. Repeats 1-6 and 11-18 are common to all three alleles.
The novel allele found in this study is a rare allele that is specific to Jewish communities that originated from Libya and Tunisia. It was not found either in Ashkenazi or in Moroccan Jews. The Libyan and Tunisian Jewish communities are small populations that remained isolated until relatively recently. It is known that several genetic diseases (familial Mediterranean fever, 11 Creutzfeldt-Jakob disease 12 and cystinuria 13 ) are particularly frequent among individuals of these communities and most patients share the same mutation indicating a common ancestor. It is believed that the high rate of intrafamilial marriages created conditions favorable for rare mutations and polymorphisms to reach higher frequencies probably by a founder effect followed by genetic drift. Haplotype analysis using polymorphic markers within and around the 5HTT gene will reveal if the mutation that created the novel allele has indeed occurred in a single founding father and then spread in the Libyan and Tunisian communities which are closely related geographically and ethnically.
Recently, Lesch et al 14 described two rare alleles of 18 (xL) and 20 (xxL) repeats and two other rare alleles of 19 and 20 repeat units were reported by Kunugi et al. 15 The existence of several alleles in the 5-HTTLPR site is explained by the presence of the sequence TGCAGCC believed to be a 'hot-spot' for insertion/deletion mutations. 4 The 5-HTTLPR region serves as a promoter for the serotonin transporter gene and it was shown that the long allele is three times as active as the short allele in transcription in vitro and confers higher serotonin transport when expressed in lymphoid cell lines. 4, 5 This variation in biological activity is probably due to the only structural difference between the two alleles namely, the insertion/deletion segment. Thus, it will be interesting to investigate the promoting and transport activities of the LJ allele which possess two copies of this sequence arranged in tandem.
Extensive research is currently being conducted in order to look for an association between 5-HTTLPR alleles and various psychiatric disorders, personality traits and complex behaviors thought to be under serotonergic control. The short allele of 5-HTTLPR was shown to be associated with increased susceptibility to bipolar and unipolar depression 5 and anxiety-related personality traits 6 and it was suggested that the increased vulnerability is related to the lower biological activity of the 5HTT encoded by this allele. Since our study population was random, non-selected individuals, we did not know their psychiatric profile and could not perform any association studies. In the future, we intend to study the distribution of this allele among patients with mood disorders and appropriate controls of Libyan and Tunisian Jewish origin.
Methods
DNA samples of individuals of different Jewish ethnic groups were obtained from the National Laboratory for the Genetics of Israeli Populations (Tel-Aviv University) and from local DNA repositories. Genotyping of the 5-HTTLPR was performed according to Lesch et al. 6 Oligonucleotides −1416 to −1397 and −910 to −888 of the 5′-flanking regulatory region were used as primers for PCR. The GC-rich region was amplified with Pfu exo minus DNA polymerase (Stratagene, La Jolla, CA, USA) and in the presence of 7-Deaza-dGTP. The amplification products were separated on 2% agarose gel and classified as long (L = 528 bp), short (S = 485 bp) and LJ (571 bp) alleles.
Sequencing of the novel allele: PCR products of the LJ as well as the long alleles were purified using a commercial kit (QIAquick-Qiagen, Hilden, Germany) and sequenced by an automatic sequencer (ABI-Prism, Perkin-Elmer, Foster City, CA, USA).
